Activating transcription factor-2 affects skeletal growth by modulating pRb gene expression.
Endochondral ossification is the process of skeletal bone growth via the formation of a cartilage template that subsequently undergoes mineralization to form trabecular bone. Genetic mutations affecting the proliferation or differentiation of chondrocytes result in skeletal abnormalities. Activating transcription factor-2 (ATF-2) modulates expression of cell cycle regulatory genes in chondrocytes, and mutation of ATF-2 results in a dwarfed phenotype. Here we investigate the regulatory role that ATF-2 plays in expression of the pocket proteins, cell cycle regulators important in cellular proliferation and differentiation. The spatial and temporal pattern of pocket protein expression was identified in wild type and mutant growth plates. Expression of retinoblastoma (pRb) mRNA and protein were decreased in ATF-2 mutant primary chondrocytes. pRb mRNA expression was coordinated with chondrogenic differentiation and cell cycle exit in ATDC5 cells. Type X collagen immunohistochemistry was performed to visualize a delay in differentiation in response to loss of ATF-2 signaling. Chondrocyte proliferation was also affected by loss of ATF-2. These studies suggest pRb plays a role in chondrocyte proliferation, differentiation and growth plate development by modulating cell cycle progression. ATF-2 regulates expression of pRb within the developing growth plate, contributing to the skeletal phenotype of ATF-2 mutant mice through the regulation of chondrocyte proliferation and differentiation.